. Multiple Sequence Alignment of AbrBN, AbhN, and SpoVTN N-terminal sequence alignment of AbrB, Abh, and SpoVT from B. subtilis. Identical residues are marked by an asterisk, strongly similar resides are marked by a colon, somewhat similar residues are marked by a dot, and dissimilar residues are not marked. 
it is the 55th residue. The ^ symbol denotes extra peaks in the AbrBN 55 spectra that can be attributed to residues C54 and Q55 while, the * symbol denotes a possible NH side chain. Results suggest that no major structural change takes place when AbrBN 55 -tetramer is oxidized, suggesting a modeling strategy using oxidized AbrBN 55 -tetramer as the binder is warranted.
Figure S3. HADDOCK Score Versus RMSD for the AbrBN 55 -Tetramer in Complex with abrB8 (Semi-Flexible Docking Protocol)
The results show one cluster of structures with an r.m.s.d. range of 1.5 to 3.0Å for two hundred water refined complexes from the semi-flexible HADDOCK docking protocol. The E inter is similar to published HADDOCK protein-DNA docking (van Dijk et al., 2006) . The solution in the semi-flexible docking appears to be very similar with respect to the protein and the spatial arrangement of the complex. M1, G5, I6, V7, E12, L13, G27, A29, E30, K31, D32, Y48 abrB8 T23, G24, A25, C26, A27, T33, G34, G35, A36, A37, T177, T178, T179, C180, C181, A186, T187, T188, G189, T190 T22, A28, T32, A38, G176, A182, A185, C191 a Active residues are described as residues with at least 40% solvent accessibility and known to be involved with binding. b Passive residues are described as residues with at least 40% solvent accessibility and are adjacent to active residues, these residues are not directly involved in binding. 1 H}-15 N NOE spectra were recorded with proton saturation using a 4 s period of saturation and interleaved with the reference spectrum, which was recorded with a 5 s recycle delay and no saturation. The instrument temperature was calibrated using 100% methanol before each set of experiments. Pulse sequences were written in-house from methods previously described (Farrow et al., 1994; Skelton, 1993) . Relaxation data were processed and analyzed using the NMRPipe/NMRDraw software suite using a Lorentz-to-Gauss window function (Delaglio et al., 1995) . Peak intensities were quantitated using the nlinLS module of the NMRPipe. R 1 and R 2 relaxation rates were obtained by fitting the peak intensities as a function of relaxation delay time to a single exponential decay function using the Levenberg-Marquardt nonlinear least-squares fitting program Curvefit v1.4 (A. G. Palmer III, Columbia University). Monte Carlo simulations were performed to estimate the uncertainty in the fitted parameters. Experimental errors associated with R 1 and R 2 relaxation rates were estimated from the baseline noise and the calculated uncertainty in peak intensities for duplicate data sets collected with the same relaxation delays. The program PDBINTERTIA (A. G. Palmer III, Columbia University) was used to obtain inertia tensors and structure files rotated so the moments of inertia are aligned with the Cartesian axes and translated so that the center of mass is located at the origin. Diffusion tensor estimates for spherical, axially-symmetric and anisotropic motional models were determined using the programs R2R1_TM and QUADRIC_DIFFUSION (A. G. Palmer III, Columbia University), the latter of which was used to produce structures rotated into the diffusion frame for model-free analysis. Residue-specific 10% or 15% trimmed R 2 /R 1 ratios were used for the diffusion tensor estimate calculation, eliminating residues with very fast internal motions (τ e << τ m ; i.e., residues with low R 2 /R 1 ratios or NOE values <0.6) or significant R ex contribution to R 2 (i.e., residues with elevated R 2 /R 1 ratios) (Jarymowycz and Stone, 2006 (Benson et al., 2002; Bobay et al., 2004; Bobay et al., 2006; Dong et al., 2004; Yao and Strauch, 2005) . Values for the 15 N CSA and N-H bond length (r NH ) were set to -172 ppm and 1.02Å, respectively, and Newton minimization was used for all calculations. The quality of the fits between the experimental data and each of the motional models and subsequent model selection was determined using previously described methods of model elimination (d 'Auvergne and Gooley, 2006) , χ 2 and Akaike's Information Criteria (AIC) statistics (d 'Auvergne and Gooley, 2003) in the form of AIC=χ 2 +2k, where k is the number of model-free parameters in the model and χ 2 describes fit of the relaxation data to the model. A dimer symmetry-forced model selection protocol was used, where the number of datasets (n), k and χ 2 for symmetry equivalent residues were summed before AIC model selection, resulting in the selection of identical models for symmetric residues between the individual monomers of the dimer structure. Parameter fitting errors were determined using 500 Monte Carlo simulations.
SUPPLEMENTAL METHODS

Cloning of SpovTN
The S 2 generalized order parameter is related to the equilibrium distribution of the N-H bond vector orientations; a value of 0 indicates completely unrestricted motion, where as a value of 1 indicates completely restricted motion. The R ex parameter describes the chemical exchange broadening contribution to the R 2 rate constant on the µs-ms time scale. Other parameters and parametric restrictions resulting in the five mathematical motional models described above have been described previously Jarymowycz and Stone, 2006; Mandel et al., 1995) .
Several criteria were used to determine the diffusion tensor model and parameters most appropriate for fitting the relaxation data, including (1) F statistics describing the tensor estimations, as detailed above; (2) χ 2 and AIC statistics describing the fit of the relaxation data when assuming an isotropic or axial prolate tensor; and (3) the agreement between experimental and back-calculated 15 N relaxation parameters.
HADDOCK Docking Procedure
The coordinate file for AbrBN 55 -tetramer was obtained by modeling the first 55 residues of AbrB against the solved structure of AbrBN by MODELLER (7v2) (Sali et al., 1995) . The resulting models were analyzed by their respective outputs from PROCHECK and their energy function output from MODELLER (Laskowski et al., 1996; Sali et al., 1995) . The abrB8 sequence 5'-ATG ATT GAC AAT TAT TGG AAA CCT -3' was used in this study . A model of canonical C2'-endo conformation B-DNA was generated by 'DNA Tools' (http://hydra.icgeb.trieste.it/~kristian/dna/) through a trinucleotide base pair parameter with AMBER minimization. N-terminal domain mutations that disrupt AbrB binding to DNA are: R8S, K9R, G14A, R15H/S, V17A, I18G, P19A, I20L/S, E21A, L22R, R23S, R24S, L26R, I28G/R, L34H and C54S/Y/W (unpublished results). Of these R8, K9, R15, V17, I20, E21, L22, R23, R24 and L26 are defined as active. Residues G14, I18, P19, I28 and L34 are not solvent accessible. Residues M1, G5-V7, E12-L13, G27, A29, E30-D32 and Y48 are defined as passive. The promoter region of abrB8 contains an asymmetric TGNNA-5bp-TGGNA binding motif, which has been shown to be a very loosely conserved sequence recognized by AbrB . These base pairs (base pairs T6-A10, T16-T20, T4'-G8', and T14'-T18') were defined as the active region while two base pairs on either side of the TGNNA-5bp-TGGNA motif were defined as passive (base pairs T5, A11, T15, A21, C3', G9', A13', and T19') .
Watson-Crick base pairs were defined and hydrogen bond lengths of the input structure were measured and restricted to ±0.05Å. Sugar-phosphate backbone dihedral angles of the input structure were measured and used as restraints (restricted to α = α inp ±10°, β = β inp ±40°, γ = γ inp ±20°, δ = δ inp ±50°, ε = ε inp ±10° and ζ = ζ inp ±50°), similar to other published protein:DNA interactions determined using HADDOCK (van Dijk et al., 2006) . Planarity restraints for the purine and pyrimidine rings were introduced and the sugar pucker was restrained to the C2'-endo conformation to preserve DNA helical conformation. Consecutive phosphorus to phosphorus distances were measure and restricted to 6.0-7.5Å. In order to preserve symmetry of the AbrBN 55 -tetramer, a non-crystallographic symmetry energy term (NCS) and distance symmetry potential were used to keep the Cα atoms of the monomers superimposable. The H-bonding network of unbound AbrBN was employed as a restraint to maintain similar dimerization interfaces between the unbound and bound structures Disulfide restraints in the AbrBN 55 -tetramer were restricted to 2.0±0.25 nm. Systematic sampling of 180° rotated solutions was used in the rigid-body docking stage to minimize the occurrence of false positives.
